Cisplatin augments cytotoxic T-lymphocyte-mediated antitumor immunity in poorly immunogenic murine lung cancer.
Many tumors are poorly immunogenic and resistant to cytotoxic T-lymphocyte-mediated cell lysis. Because cisplatin has been demonstrated to increase tumor cell Fas receptor expression, we hypothesized that cisplatin will enhance cytotoxic T-lymphocyte tumor cell killing and augment the antitumor effect of an active immunotherapy strategy in a poorly immunogenic murine lung cancer model. Lewis lung carcinoma cells were exposed to cisplatin in vitro, and Fas receptor expression and apoptosis in response to an agonistic anti-Fas antibody were quantified using flow cytometry. Wild-type and Fas ligand-deficient mice bearing Lewis lung carcinoma flank tumors were then treated with intraperitoneal cisplatin as well as an intratumoral injection of an adenovirus gene transfer vector encoding CD40 ligand. End points included tumor size, animal survival, and Fas expression (determined using immunofluorescence). Cytotoxicity assays were performed using splenocytes from adenovirus gene transfer vector encoding CD40 ligand-treated animals as effectors and cisplatin-treated Lewis lung carcinoma cells as targets. Cisplatin induced heightened expression of Fas receptor on Lewis lung carcinoma cells in vitro and in vivo and enhanced apoptosis in cells exposed to an agonistic anti-Fas antibody. In vivo, the combination of 1 dose of intraperitoneal cisplatin and intratumoral adenovirus gene transfer vector encoding CD40 ligand inhibited tumor growth and prolonged survival compared with adenovirus gene transfer vector encoding CD40 ligand alone, resulting in a higher cure rate. This effect was lost in Fas ligand-deficient mice. Splenocytes from adenovirus gene transfer vector encoding CD40 ligand-treated wild-type mice lysed cisplatin-treated Lewis lung carcinoma cells more efficiently than untreated Lewis lung carcinoma cells, an effect lost in splenocytes from Fas ligand-deficient mice. Cisplatin augments the antitumor effect of a cytotoxic T-lymphocyte-mediated immunotherapy strategy, resulting in a higher cure rate than seen with immunotherapy alone. This effect is associated with the enhanced ability of cytotoxic T lymphocytes to lyse tumor cells that have been exposed to cisplatin through Fas/Fas ligand interactions.